Influence of the activity of glutathione reductase on the response of cultured lens epithelial cells from young and old rabbits to hydrogen peroxide.
Our previous studies on cultured rabbit lens epithelial cells from 4-day-old rabbits showed that the glutathione redox cycle plays an important role in detoxifying H2O2, a potentially damaging oxidant present in the aqueous humor. Here we report the effect of donor age and cell density on the ability of cultured rabbit lens epithelial cells to detoxify H2O2. Lens epithelial cells (8 x 10(5] from a 4-day-old and an 8-year-old rabbit were cultured for 3 hr in minimal essential medium (MEM) or in MEM containing 0.01-0.1 mM H2O2 maintained with glucose oxidase. We determined the effect of H2O2 on the level of reduced glutathione (GSH), hexose monophosphate shunt activity, cell growth, and morphology. For growth studies, cells were exposed to the desired concentration of H2O2 for 3 hr and then cultured in MEM plus 10% rabbit serum for 7 days and counted. Young and old untreated cells contained high levels (30-40 nmol/8 x 10(5) cells) of GSH. Cells from 4-day-old rabbits tolerated 0.03 mM H2O2 with no effect on GSH and a minimal decrease in subsequent cell growth. However, in the older cells, GSH and growth were substantially diminished following treatment with 0.03 mM H2O2. Cells plated out at high density (8 x 10(5] were more tolerant of 0.03 mM H2O2 than cells plated out at low density (5 x 10(4]. Maximum shunt activity in the younger cells exposed to H2O2 was twice that of the older cells and occurred at a higher level of H2O2 (0.04 compared with 0.03 mM). Enzyme activities in untreated young and old cells were comparable for hexokinase, glucose-6-phosphate dehydrogenase, and glutathione peroxidase. However, glutathione reductase activity was 50% lower in the cells from the 8-year-old rabbit. The toxicity of H2O2 to cultured lens epithelial cells was directly related to donor age and inversely related to cell density. The damage in the older lens epithelial cells at 0.03 mM H2O2 was apparently due, in part, to a diminished response of the glutathione redox cycle to oxidative challenge.